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(54) SEPARATION METHOD 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a separation 
method, wherein a material to be separated can be 
easily separated regardless of the characteristics, 
condition and the like of the material to be separated and 
specially, transfer of the material to be separated to 
various transfer materials is possible. 
SOLUTION: This separation method (transfer method) is 
a method, wherein an isolation layer 2, which is a 
laminated material formed by laminating a light 
absorption layer 21 consisting of an amorphous silicon 
layer, for example, and a reflective layer 22 consisting of 
a metal thin film, is formed on a light- transmitting 
substrate 1 , a layer 4 to be transferred is directly formed 
on the layer 2 or is formed on the layer 2 via a 

prescribed intermediate layer 3 and moreover, a transfer material 6 is bonded to the side, 
where is opposite to the substrate 1 , of the layer 4 via an adhesiveness layer 5, such 
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irradiation light 7 as a laser beam is projected onto the layer 2- from the:rear ^^side;©^^^-^ 
substrate 1, an ablation is made to cause in the layer 21 , a separation is generated within the 
layer of the layer 2 and/or in the interface between the layer 2 and the substrate 1 and the 
layer 4 is made to separate from the substrate 1 to transfer the layer 4 to the transfer material 
6. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[The technical field to which invention belongs] This invention relates to the imprint method which 
exfoliates and imprints the exfoliation method of an exfoliated object, and the transferred layer which 
consists of a thin film like a functional thin film especially to an imprint object like a transparence 
substrate. 

[Description of the Prior Art] For example, it faces manufacturing the liquid crystal display (LCD) using 
a thin film transistor (TFT), and passes through the production process which forms a thin film transistor 
by CVD etc. on a transparence substrate. 

[0003] There are what used amorphous silicon (a-Si), and a thing using polish recon (p-Si) in this thin 
film transistor, and what is depended on polish recon is further classified into what is formed through an 
elevated-temperature process, and the thing formed through a low-temperature process. 
[0004] By the way, since formation of a up to [ the transparence substrate of such a thin film transistor ] 
is made under an elevated temperature, it needs to use the thing of the quality of the material which is 
excellent in thermal resistance as a transparence substrate. Therefore, in current, softening temperature 
and the melting point are high, and the transparence substrate which consists of quartz glass is used as 
what can also bear the temperature of about 1000 degrees C enough in an elevated-temperature process. 
Moreover, in the low-temperature process, since the temperature around 500 degrees C turns into the 
highest process temperature, heat-resisting glass is used. 

[0005] However, compared with usual glass, it is a rare and very expensive material, and the quartz 
glass which is excellent in such thermal resistance is difficult to manufacture a thing large-sized as a 
transparence substrate. Moreover, although heat-resisting glass is also enlargeable from quartz glass, 
compared with usual glass, it is extraordinarily expensive. Quartz glass and heat-resistmg glass tend to 
break easily, and, moreover, its weight is large. This serves as a serious defect, when LCD is constituted. 
Therefore, it had become a failure when manufacturing a large-sized and cheap liquid crystal display. 

[Problem(s) to be Solved by the Invention] Irrespective of the property of an exfoliated object, 
conditions, etc., the purpose of this invention can exfoliate easily and is to offer especially the 
exfoliation method in which the imprint to various imprint objects is possible. 

[Means for Solving the Problem] Such a purpose is attained by this invention of following the (1) - (30). 

[0008] (1) An exfoliation method characterized by being the exfoliation method which exfoliates an 
exfoliated object which exists through a detached core which consists of a layered product of two or 
more layers on a substrate from said substrate, irradiating exposure light at said detached core, making 
exfoliation produce in the inside of a layer of said detached core, and/or an interface, and making said 
exfoliated object secede from said substrate. 
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[0009] (2) Anexfoliatioh method characterized by:being the e^oUafion-metho4-wWc^^P.UateSiian- ~ — 
exfoliated object which exists through a detached core which consists of a layered product of two or 
more layers on a substrate of translucency from said substrate, irradiating exposure light at said detached 
core, making exfoliation produce from said substrate side in the inside of a layer of said detached core, 
and/or an interface, and making said exfoliated obj ect secede from said substrate. 
[00 101 (3) Exfoliate a transferred layer formed through a detached core which consists of a layered 
product of two or more layers on a substrate from said substrate. Are the method of imprinting on other 
imprint objects, and after joining said imprint object in said substrate of said transferred layer, and the 
opposite side, exposure light is irradiated at said detached core. An exfoliation method characterized by 
making exfoliation produce in the inside of a layer of said detached core, and/or an interface, making 
said transferred layer secede from said substrate, and imprinting to said imprint object. 
[001 1] (4) Exfoliate a transferred layer formed through a detached core which consists of a layered 
product of two or more layers on a substrate of translucency from said substrate. Are the method Of 
imprinting on other imprint objects, and after joining said imprint object in said substrate of said 
transferred layer, and the opposite side, exposure light is irradiated from said substrate side at said 
detached core. An exfoliation method characterized by making exfoliation produce in the inside of a 
layer of said detached core, and/or an interface, making said transferred layer secede from said substrate, 
and imprinting to said imprint object. 

[0012] (5) A production process which forms a detached core which consists of a layered product ot two 
or more layers on a substrate of translucency, A production process which forms a transferred layer 
through direct or a predetermined interlayer on said detached core, Exposure light is irradiated at said 
detached core from a production process which joins an imprint object in said substrate of said 
transferred layer, and the opposite side, and said substrate side. An exfoliation method characterized by 
having a production process which make exfoliation produce in the inside of a layer of said detached 
core, and/or an interface, and said transferred layer is made to secede from said substrate, and is 
imprinted to said imprint object. 

[0013] (6) An exfoliation method given in the above (5) which has a production process which removes 
said detached core adhering to said said substrate and/or imprint object side after imprinting to said 
imprint object of said transferred layer. , . _ 

[0014] (7) Said transferred layer is the exfoliation method the above (3) which is a functional thin lilm 
or a thin film device thru/or given in either of (6). 

[0015] (8) Said transferred layer is the exfoliation method the above (3) which is a thin film transistor 
thru/or given in either of (6). 

[0016] (9) Said imprint object is the exfoliation method the above (3) which is a transparence substrate 
thru/or given in either of (8). 

[0017] (10) said imprint object - a maximum temperature in the case of formation ot a transferred layer 
- Tmax ** -- a time of carrying out -- a glass transition point (Tg) or softening temperature - Tmax An 
exfoliation method the above (3) which consists of the following materials thru/or given in either of (9). 
[0018] (1 1) Said imprint object is the above (3) by which a glass transition point (Tg) or softening 
temperature is constituted from a material 800 degrees C or less thru/or the exfoliation method given in 

either of (10). , . , . . __ . 

[0019] (12) Said imprint object is the exfoliation method the above (3) which consists ot synthetic resin 

or glass material thru/or given in either of (1 1). 

[0020] (13) Said substrate is the exfoliation method the above (1) which is what has thermal resistance 
thru/or given in either of (12). 

[0021] (14) said substrate ~ a maximum temperature in the case of formation of a translerred layer - 
Tmax ** -a time of carrying out -- a strain point - Tmax An exfoliation method the above (3) which 
consists of the above materials thru/or given in either of (1 2). 

[0022] (15) Said detached core is the exfoliation method the above (1) containing at least two layers 

from which a presentation or a property differs thru/or given in either of (14). 

[0023] (16) For a light absorption layer which absorbs said exposure light, and this light absorption 
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layer; said"detachedxore:is the exfoliation method the above (1) containing other 
presentation or a property differs thru/or given in either of ( 1 4). 

[0024] (17) Said detached core is the exfoliation method the above (1) containing a light absorption 
layer which absorbs said exposure light, and a protection-from-light layer which shades said exposure 
light thru/or given in either of ( 1 4). 

[0025] (18) Said protection-from-light layer is the exfoliation method given in the above (17) located in 
the direction of incidence and the opposite side of said exposure light to said light absorption layer. 
[0026] (19) Said protection-from-light layer is the exfoliation method the above (17) which is the 
reflecting layer which reflects said exposure light, or given in (18). 

[0027] (20) Said reflecting layer is the exfoliation method given in the above (19) which consists of 
metal thin films. 

[0028] (21) Exfoliation of said detached core is the exfoliation method the above (16) produced when 
bonding strength between atoms of material which constitutes said light absorption layer, or between 
molecules disappears or decreases thru/or given in either of (20).. 

[0029] (22) Said detached core is the exfoliation method the above (1) which has a light absorption layer 
which consists of amorphous silicon thru/or given in either of (2 1 ). 

[0030] (23) said amorphous silicon ~ H (hydrogen) ~ more than 2at% .-- an exfoliation method given in 
the above (22) which is what is contained. 

[003 1] (24) Said detached core is the exfoliation method the above (1) which has a light absorption layer 
which consists of ceramics thru/or given in either of (2 1 ). 

[0032] (25) Said detached core is the exfoliation method the above (1) which has a light absorption layer 
which consists of metals thru/or given in either of (2 1 ). 

[0033] (26) Said detached core is the exfoliation method the above (1) which has a light absorption layer 
which consists of organic polymeric materials thru/or given in either of (2 1 ). 

[0034] (27) Said organic polymeric materials are the exfoliation methods given in the above (26) which 
is what has at least one sort of association of -CH-, -CH2-, -CO-, -CONH-, -NH-, -COO-, -N=N-, and - 

CH=N-. • ■ 

[0035] (28) Said exposure light is the exfoliation method the above (1) which is a laser beam thru/or 

given in either of (27). . 
[0036] (29) An exfoliation method given in the above (28) whose wavelength of said laser beam is 100- 

350nm. . - 

[0037] (30) An exfoliation method given in the above (28) whose wavelength of said laser beam is 350- 

1200nm. 

[° 038 ] , • » , •, 

[Embodiment of the Invention] Hereafter, the exfoliation method of this invention is explained to details 

based on the suitable example shown in an accompanying drawing. 

[0039] Drawing 1 - drawing 8 are the cross sections showing the production process of the example of 
the exfoliation method of this invention, respectively. Hereafter, based on these drawings, sequential 
explanation of the production process of the exfoliation method (the imprint method) of this invention is 

given. . 
[0040] [1 ] As shown in drawing 1 , form the detached core 2 which becomes one side (detached core 
forming face 1 1) of a substrate 1 from the layered product of two or more layers. In this case, a detached 
core 2 is ****(ed) by the method of mentioning later sequentially from the layer of the side near a 
substrate 1. 

[0041] When irradiating the exposure light 7 from a substrate 1 side, as for a substrate 1, it is desirable 
that it is what has the translucency which the exposure light 7 may penetrate. 

[0042] In this case, as for the permeability of the exposure light 7, it is desirable that it is 10% or more, 
and it is more desirable that it is 50% or more. When this permeability is too low, attenuation (loss) of 
the exposure light 7 becomes large, and needs the big quantity of light by exfoliating a detached core 2. 
[0043] Moreover, as for a substrate 1, it is desirable to consist of reliable materials, and it is desirable to 
consist of materials which were excellent in thermal resistance especially. Although the reason has what 
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process temperature becomes high depending on the class and formation ^method ^exara^^out-^^ 
350-1000 degrees C) in case it forms the transferred layer 4 and interlayer 3 who mention later, it is 
because the width of face of a setup of membrane formation conditions, such as the temperature 
condition, will spread even in such a case on the occasion of formation of the transferred layer 4 grade to 
a substrate 1 top if the substrate 1 is excellent in thermal resistance. 

[0044] Therefore, a substrate 1 is Tmax about the maximum temperature in the case of formation of the 
transferred layer i. A strain point is Tmax when it carries out. What consists of the above materials is 
desirable A thing 350 degrees C or more has a desirable strain point, and, specifically, the component of 
a substrate 1 has a more desirable thing 500 degrees C or more. As such a thing, the heat resisting glass 
of quartz glass, soda glass, Corning 7059, and NEC glass O A-2 grade is mentioned, for example. 
[0045] In addition, if process temperature in the case of formation of the detached core 2, the interlayer 
3, and the transferred layer 4 which are mentioned later is made low, the low cheap glass material and 
the synthetic resin of the melting point can be used also about a substrate. 1 . 

[00461 Moreover, although especially the thickness of a substrate 1 is not limited, it is desirable that it is 
about 0 1-5 0mm! and it is usually more desirable that it is about 0.5- 1.5mm. If the thickness of a 
substrate 1 is too 'thin, a strong fall will be caused, arid if too thick, when the permeability of a substrate 
1 is low it will become easy to produce attenuation of the exposure light 7. In addition, when the 
permeability of the exposure light 7 of a substrate 1 is high, the thickness may exceed said upper limit. 
[0047] In addition, as for the thickness of the detached core formation portion of a substrate 1 , it is 
desirable that it is uniform so that the exposure light 7 can be irradiated at homogeneity. 
[0048] Moreover, the detached core forming face 1 1 and the exposure light plane of incidence 12 of a 
substrate 1 may be not only the plane like illustration but a curved surface. 

[0049] The width of face of the selection about a substrate 1 of etching etc. not removing a substrate 1, 
Ut using a substrate with thickness thick for example comparatively in this invention, while an activity 
is easy, in order to exfoliate the detached core 2 between a substrate 1 and the transferred layer 4 and to 
make it secede from a substrate 1 is also wide. 
[0050] Next, a detached core 2 is explained. 

[005 1 1 A detached core 2 absorbs the exposure light 7 mentioned later, and has a property which 
produces exfoliation (henceforth "exfoliation in a layer", and "interfacial peeling") in the inside of the 
layer, and/or an interface. „ 
[0052] This detached core 2 contains at least two layers from which a presentation or a property ditters, 
and it is [ especially the light absorption layer 2 1 which absorbs the exposure light 7 and this light 
absorption layer 21 ] desirable that other layers from which a presentation or a property differs are 
included Moreover, as for a layer besides the above, it is desirable that it is the protection-from-hght 
layer (reflecting layer 22) which shades the exposure light 7. This protection-from-light layer is located 
in the direction of incidence and the opposite side (drawing Nakagami side) of the exposure light 7 to 
the light absorption layer 21, reflects or absorbs the exposure light 7, and the function which prevents or 
controls that the exposure light 7 invades into the transferred layer 4 side is demonstrated. 
[0053] In this example, the reflecting layer 22 which reflects the exposure light 7 is formed as a 
protection-from-light layer. This reflecting layer 22 just reflects the exposure light 7 with 30% or more 
of reflection factor more preferably 10% or more. 

[0054] formation is easy although the metal thin film which consists of a monolayer or two or more 
layers the optical thin film which consists of a layered product of two or more thin films with which 
refractive indexes differ are mentioned as such a reflecting layer 22 - etc. - it is desirable to mamly be 
constituted from the reason by the metal thin film. 

[0055] As a configuration metal of a metal thin film, the alloy which makes a fundamental component at 
least one of sorts of these, such as Ta, W, Mo, Cr, nickel, Co, Ti, Pt, Pd, Ag, Au, and aluminum, is 
mentioned, for example. As a desirable alloying element which constitutes an alloy, Fe, Cu, C, Si, and B 
are mentioned, for example. By adding these, thermal conductivity and a reflection factor are 
controllable. Moreover, when forming a reflecting layer 22 by the physical vapor deposition, there is 
also an advantage that a target can be manufactured easily. Furthermore, there is also an advantage that 
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"acquisitioriof a material is easier than a pure metal, and it is low cost, by alloying:^ — ;^ ; - ^^rrir 7 ^ 
[0056] Moreover, especially the thickness of such a reflecting layer (protection-from-light layer) 22 is 
usually lOnm - 10 micrometers, although not limited. A degree is desirable and it is 50nm - 5 
micrometers. A degree is more desirable. If this thickness is too thick, the removal of a reflecting layer 
22 which formation of a reflecting layer 22 takes time amount, and is performed behind will also take 
time amount. Moreover, if this thickness is too thin, depending on a film presentation, the protection- 
from-light effect may become inadequate. 

[0057] The light absorption layer 21 is a layer which contributes to separation of a detached core 2, 
absorbs the exposure light 7 and results in the exfoliation in a layer, and/or interfacial peeling in 
phenomenalism that the bonding strength between the atoms of the material which constitutes the light 
absorption layer 21 concerned, or between molecules disappears or decreases, and by making ablation 
etc. produce. 

[0058] Furthermore, a gas may be emitted by the exposure of the exposure light 7 from the light 
absorption layer 21, and the separation effect may be discovered. That is, a detached core 2 absorbs 
light, it becomes a gas to the case where the component contained in the light absorption layer 21 serves 
as a gas, and it is emitted for a moment, the steam is emitted, and it may contribute to separation. 
[0059] As a presentation of such a light absorption layer 21 , the following is mentioned, for example. 
[0060] ** Amorphous silicon (a-Si) 

H (hydrogen) may contain in this amorphous silicon. In this case, as for the content of H, it is desirable 
that it is a more than 2at% degree, and it is more desirable that it is about 2-20at%. Thus, if specified 
quantity content of the H is carried out, hydrogen will be emitted by the exposure of the exposure light 
7, internal pressure will occur in a detached core 2, and it will become the force in which it exfoliates an 
up-and-down thin film. 

[0061] The content of H in amorphous silicon can be adjusted by setting up suitably conditions, such as 
membrane formation conditions, for example, the gas presentation in CVD, gas pressure, a gas ambient 
atmosphere, a quantity of gas flow, temperature, substrate temperature, and injection power. 
[0062] ** As various oxide ceramics, such as silicon oxide or a silicic-acid compound, titanium oxide or 
a titanic-acid compound, zirconium oxide or a zirconic acid compound, a lanthanum trioxide, or a 
lanthanum acid compound, a dielectric (ferroelectric), or semiconductor silicon oxide, they are SiO, 
Si02, and Si 302. It is mentioned and they are K2 Si03, Li2 Si03, CaSi03, ZrSi04, and Na2 Si03 as a 
silicic-acid compound, for example. It is mentioned. 

[0063] As titanium oxide, they are TiO, Ti 203, and Ti02. It is mentioned and they are BaTi04, 
BaTi03, Ba2 Ti 9020, BaTi5 01 1, CaTi03, SrTi03, PbTi03, MgTi03, ZrTi02, SnTi04, aluminum2 
Ti05, and FeTi03 as a titanic-acid compound, for example. It is mentioned. 

[0064] As zirconium oxide, it is Zr02. It is mentioned and they are BaZr03, ZrSi04, PbZr03, MgZr03, 

and K2 Zr03 as a zirconic acid compound, for example. It is mentioned. 

[0065] ** The ceramics or dielectrics (ferroelectric), such as PZT, PLZT, PLLZT, and PBZT 

** As nitride-ceramics ** organic polymeric-materials organic polymeric materials, such as silicon 

nitride, nitriding aluminum, and titanium nitride - CH-, -CH2-, -CO- (Ketone), -CONH- (Amide), - As 

long as it has many things which have association (these association is cut by the exposure of the 

exposure light 7) of NH- (imide), -COO- (ester), -N=N- (azo), -CH=N- (CIF), etc., especially these 

association, what kind of thing may be used. Concrete for example, polyethylene and polyolefine like 

polypropylene, polyimide, a polyamide, polyester, polymethylmethacrylate (PMMA), polyphenylene 

sulfide (PPS), polyether sulphone (PES), an epoxy resin, etc. are mentioned. 

[0066] ** As a metal metal, aluminum, Li, Ti, Mn, In, Sn, and a rare earth metal like Y, La, Ce, Nd, Pr, 

Sm, and Gd or the alloy containing at least one of sorts of these is mentioned, for example. 

[0067] ** As a hydrogen storing metal alloy example, it is LaNi5. What carried out occlusion of the 

hydrogen to the hydrogen storing metal alloy of the hydrogen storing metal alloy of a rare earth 

transition-metals compound or Ti system, and calcium system is mentioned. [ like ] 

[0068] ** As a nitrogen occlusion alloy example, rare earth iron like a Sm-Fe system and a Nd-Co 

system, rare earth cobalt, rare earth nickel, and the thing that carried out occlusion of the nitrogen to the 
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[0069] Moreover, the thickness of the light absorption layer 21 is usually lnm - 20 micrometers, 
although it changes with terms and conditions, such as a presentation of the exfoliation purpose or a 
detached core 2, lamination, and the formation method. It is desirable that it is a degree and it is lOnm - 
2 micrometers. It is more desirable that it is a degree and it is 40nm - 1 micrometer. It is still more 
desirable that it is a degree. 

[0070] While enlarging power (quantity of light) of the exposure light 7 in order to secure good 
detachability if the homogeneity of membrane formation is spoiled, nonuniformity may arise in 
exfoliation, when the thickness of the light absorption layer 21 is too small, and thickness is too thick, in 
case a detached core 2 is removed behind, the activity takes time amount. In addition, as for the 
thickness of the light absorption layer 21 and a reflecting layer 22, it is desirable that it is uniform as 

much as possible. . . , 

r0071] Moreover the sum total thickness of the detached core 2 smce it is the same as that of the above 
is 2nm - 50 micrometers. It is more desirable that it is a degree and it is 20nm - 20 micrometers. It is still 
more desirable that it is a degree. , , ^ . . . 01 „„j 0 

[0072] Especially the formation method of each class (this example the light absorption layer 21 and a 
reflecting layer 22) which constitutes a detached core 2 is not limited, but is suitably chosen according 
terms and conditions, such as a film presentation and thickness. For example, it CVD(s) (MOCVD and 
low voltage -- CVD and ECR-CVD are included). Vacuum evaporationo, molecular beam deposition 
(MB) sputtering ion plating, The various gaseous-phase forming-membranes methods, such as PVD, 
electroplating, immersion plating (dipping), various plating, such as electroless deposition, and 
Langmuir BUROJIETTO (LB) ~ law -- The applying methods, such as a spin coat, a spray coat, and a 
roll coat various print processes, a replica method, the ink jet method, a powder jet process, etc. are 
mentioned and it can also form or more [ of these ] combining two. In addition, even if the formation 
method of the light absorption layer 21 and a reflecting layer 22 is the same, they may differ, and they 
are suitably chosen according to the presentation etc. 

[0073] For example, when the presentation of the light absorption layer 2 1 is amorphous silicon (a-bi), it 

is desirable to form membranes by CVD especially low voltage CVD, or plasma CVD. 

[0074] Moreover, when the light absorption layer 21 is constituted from ceramics by the sol-gel method, 

or when it constitutes from organic polymeric materials, it is desirable to form membranes with the 

applying method, especially a spin coat. r u 

[0075] Moreover, as for the reflecting layer 22 by the metal thin film, it is desirable to form by vacuum 

evaporationo, molecular beam deposition (MB), laser ablation vacuum evaporationo, sputtering, ion 

plating, said various plating, etc. 

[00761 Moreover formation of each class which constitutes a detached core 2 may be performed at a 
two or more-production process production process (for example, the formation production process and 
heat treatment process of a layer), respectively. 

[0077] [2] As shown in drawing 2 , form an interlayer (substrate layer) 3 on a detached core 2. 
0078] It is in the protective layer which protects physically or chemically the transferred layer 4 which 
mis interlayer 3 is formed for the purpose of [ various ] formation, for example, is later mentioned at the 
time of manufacture or use, an insulating layer, a conductive layer, the protection-from-hght layer of the 
exposure light 7, and the transferred layer 4, or what demonstrates at least one of the functions as the 
barrier layer which prevents shift (migration) of the component from the transferred layer 4, and a 
reflecting layer is mentioned. . 
[0079] As this interlayer's 3 presentation, it is suitably set up according to that formation purpose, tor 
example in the case of the interlayer 3 formed between the detached core 2 containing the light 
absorption layer 21 by amorphous silicon, and the transferred layer 4 by the thin film transistor Si02 etc. 
- silicon oxide is mentioned and, in the case of the interlayer 3 formed between a detached core 2 and 
the transferred layer 4 by PZT, a metal like the alloy which is mainly concerned with Pt, Au, W, Ta, Mo, 
aluminum, Cr, Ti, or these is mentioned. 

[0080] Such an interlayer's 3 thickness is usually lOnm - 5 micrometers, although suitably determined 
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according to the formation purpose or:the:degree_of a function which-can bedemonstot^lt^^^p : ;. v 
that it is a degree and it is 40nm--l micrometer. It is more desirable that it is a degree. ■ 
r00811 Moreover the formation method which also mentioned an interlayer's 3 formation method by 
said detached core 2, and the same method are mentioned. Moreover, an mterlayer's 3 formation may be 
performed at a two or more-production process production process. 

m082] In addition, such an interlayer 3 can also form the same or a different thing of a presentation 
more than two-layer. Moreover, in this invention, an interlayer 3 may not be formed but the direct 
transferred layer 4 may be formed on a detached core 2. 

r00831 PI As shown in drawing 3 , form the transferred layer (exfoliated object) 4 on an interlayer 3. 
0084 The transferred layer 4 is a layer imprinted to the imprint object 6 mentioned later, and can be 
formed by the formation method mentioned by said detached core 2, and the same method. 
r00851 Although physical or especially chemical property is not limited, it is desirable the formation 
numose of the transferred layer 4, a class, a gestalt, structure, a presentation, and that they are a thin film 
especially a functional thin film, or a thin film device in consideration of the purpose and usefulness of 

^0861 A^ a functional thin film and a thin film device, for example A thin film transistor, A thin-film 
diode other thin film semiconductor devices, an electrode (it ITO(s) example:) The optoelectnc 
transducer used for a transparent electrode like a mesa film, a solar battery, image sensors, etc., 
Actuators such as a switching element, memory, and a piezoelectric device, a micro mirror (piezo torn 
film ceramics) Record media, such as magnetic-recording data medium, magneto-opuc-recordmg data 
medium and optical recording data medium, a magnetic-recording thin film head, The micro MAO 
device which combined a coil, an inductor, the charge of a thin film high magnetic-permiable material, 
and them Optical thin films, such as a filter, a reflective film, a dichroic mirror, and a polanzing 
dement A semiconductor thin film, a superconducting thin film (example: YBCO thin film), a magnetic 
thin film a metal multilayered film, a metal ceramic multilayered film, a metal semiconductor 
multilayered film, a ceramic semiconductor multilayered film, an organic thin film, the multilayered 
film of other material, etc. are mentioned. \.. r 
[00871 Also in this, the usefulness of applying to the configuration of a thin film device, a micro MAG 
device, and a micro three-dimensional structure object, an actuator, a micro mirror, etc. especially is 

m088^ thin film or a thin film device is formed through a usually comparatively high 

nrocess temperature by relation with the formation method. Therefore, as mentioned above in this case, 
as a substrate 1, the thing which has high reliability and which can bear that process temperature is 

mm In addition, the layered product of two or more layers [ monolayer ] is sufficient as the 
to-ansferred layer 4. Furthermore, predetermined pattern NINGU may be given like said thin film 
transistor. Formation (laminating) of the transferred layer 4 and pattern NINGU are Performed by the 
method predetermined [ according to it ]. Such a transferred layer 4 is usually formed through two or 
more production processes. . rm ,rn«Ati ji 

[0090] Formation of the transferred layer 4 by the thin film transistor is [ JP,2-50630,B and J 
reference!! Ohshima et al. : It can carry out according to the method indicated by International 
Symposium Digest of Technical Papers SID 1983 "B/W and Color LC Video Display Addressed by 

[0091] Moreover, especially the thickness of the transferred layer 4 is not limited, either, but it is 
suitably set up according to terms and conditions, such as the formation purpose, a function, a 
presentation, and a property, the case where the transferred layer 4 is a thin film transistor - the sum 
total thickness - desirable - 0.5-200 micrometers a degree - more - desirable - 1.0-10 micrometers It 
considers as a degree. Moreover, in the case of other thin films, a still larger range is sufficient as 
suitable sum total thickness, for example, it is 50nm - 1000 micrometers. It can consider as a degree. 
[00921 In addition the transferred layer 4 may not be limited to a thin film which was mentioned above, 
for example may be a spreading film and a thick film like a sheet, and may be the transferred object or 
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[0093] [4] As shown in drawing 4 , form a glue line 5 on the transferred layer (exfoliated object) 4, and 
paste up the imprint object 6 through this glue line 5 (cementation). 

Fo094] As a suitable example of the adhesives which constitute a glue line 5, various hardening mold 
adhesives such as photo-curing mold adhesives, such as reaction hardening mold adhesives, heat-curing 
mold adhesives, and ultraviolet curing mold adhesives, and aversion hardening mold adhesives, are 
mentioned. As a presentation of adhesives, what kind of thing is sufficient as an epoxy system, an 
acrylate system, a silicone system, etc., for example. Formation of such a glue line 5 is made for 
example, by the applying method. 

r0095] Hardening mold adhesives are applied on the transferred layer 4, and when using said hardening 
mold adhesives, after joining the imprint object 6 later mentioned on it, said hardening mold adhesives 
are stiffened by the hardening method according to the property of hardening mold adhesives, and the 
transferred layer 4 and the imprint obj ect 6 are pasted up, and it fixes. 

r0096] In the case of photo-curing mold adhesives, after arranging the imprint object 6 of translucency 
on a glue line 5, it is desirable to carry out an optical exposure from the imprint object 6, and to stiffen 
adhesives Moreover, if an optical exposure will be carried out from the both sides of a substrate 1 and 
the imprint object 6 if a substrate 1 is translucency, and adhesives are stiffened, hardening becomes 
certain and it is desirable. . , 

[0097] In addition, unlike illustration, a glue line 5 may be formed in the imprint object 6 side, and the 
transferred layer 4 may be pasted up on it. Moreover, an interlayer who mentioned above may be 
prepared between the transferred layer 4 and a glue line 5. Moreover, when imprint object 6 the very 
thing has an adhesion function, for example, formation of a glue line 5 may be omitted. 
r00981 although not limited especially as an imprint object 6 - a substrate (plate) - especially a 
transparence substrate is mentioned. In addition, such a substrate may be monotonous or may be a curve 

r00991 Moreover, compared with said substrate 1, properties, such as thermal resistance and corrosion 

resistance may be inferior in the imprint object 6. It is because the reason forms the transferred layer 4 

in a substrate 1 side in this invention, and imprints this transferred layer 4 on the imprint object 6 after 

that so it does not depend on the temperature conditions in the case of formation of the transferred layer 

4 etc for the property required of the imprint object 6, especially thermal resistance. 

[0100] Therefore, it is Tmax about the maximum temperature in the case of formation of the transferred 

layer 4 When it carries out, a glass transition point (Tg) or softening temperature is Tmax as a 

component of the imprint object 6. The following can be used. For example, a glass transition point (Tg) 

or softening temperature can constitute more preferably 800 degrees C or less of 500 degrees C or less 

of imprint objects 6 from a material 320 degrees C or less still more preferably. 

[01011 Moreover, although what has a certain amount of rigidity (reinforcement) as a mechanical 

property of the imprint object 6 is desirable, you may have flexibility and elasticity. 

Foi02] As a component of such an imprint object 6, various synthetic resin or various glass material are 

mentioned, and various synthetic resin and the usual cheap (low melting point) glass material are 

desirable especially. . . . ■ . a 

[01031 As synthetic resin, any of thermoplastics and thermosetting resin are sufficient. For example, 
Polyethylene polypropylene, ethylene propylene rubber, Polyolefines, such as an ethylene-vinylacetate 
copolymer (EVA), annular polyolefine, Denaturation polyolefine, a polyvinyl chloride, a polyvinyhdene 
chloride polystyrene, A polyamide, polyimide, polyamidoimide, a polycarbonate, Polly (4-methyl 
pentene -1), An ionomer, acrylic resin, polymethylmethacrylate, acrylomtnle-butadiene-styrene 
copolymer (ABS plastics), An acrylonitrile styrene copolymer (AS resin), Butadiene Styrene, 
Polyoxymethylene, polyvinyl alcohol (PVA), an ethylene-vinylalcohol copolymer (EVOH), 
Polyethylene terephthalate (PET), polybutylene terephthalate (PBT), Polyester, such as polycyclohexane 
terephthalate (PCT), a polyether, A polyether ketone (PEK), a polyether ether ketone (PEEK), Polyether 
imide polyacetal (POM), polyphenylene oxide, Denaturation polyphenylene oxide, Pon Sail John, a 
polyether ape phone, Polyphenylene sulfide, polyarylate, aromatic polyester (liquid crystal polymer), 
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Polytetfafluo'roethylene, polyvinylidene fluoride, other fluorine system resin, A styrene-sysj^a^rr-r • -:- - 
polyolefine system, a polyvinyl chloride system, a polyurethane system, A polyester system, a 
polyamide system, a poly-butadiene system, a transformer polyisoprene system, Various thermoplastic 
elastomer, such as a fluororubber system and a chlorinated polyethylene system, An epoxy resin, phenol 
resin, a urea resin, melamine resin, unsaturated polyester, The copolymer which is mainly concerned 
with these, a blend object, a polymer alloy, etc. are mentioned, and silicone resin, polyurethane, etc. can 
be used combining 1 of sorts of these, and two sorts or more (as a layered product for example, more 
than two-layer). 

[0104] As glass material, silicic-acid glass (quartz glass), silicic-acid alkali glass, soda lime glass, potash 
lime glass, lead (alkali) glass, barium glass, borosilicate glass, etc. are mentioned, for example. Among 
these, compared with silicic-acid glass, the melting point is low, and shaping and processing are also 
comparatively easy the melting point, and, moreover, things other than silicic-acid glass have it, and are 

desirable. [ cheap ] . . . ..,._. t 

[0105] When using what consisted of synthetic resin as an imprint object 6, while being able to tabncate 
the large-scale imprint object 6 in one, even if it is complicated configurations, such as what has a curve 
side and irregularity, it can manufacture easily, and the various advantages that material cost and a 
manufacturing cost are also cheap can be enjoyed. Therefore, a large-sized and cheap device (for 
example, liquid crystal display) can be easily manufactured now. 

[01 06] In addition, the imprint object 6 may constitute some devices like what constitutes the device 
which became independent in itself like a liquid crystal cell, a color filter and an electrode layer, a 
dielectric layer, an insulating layer, and a semiconductor device. 

[0107] Furthermore, the imprint objects 6 may be material, such as a metal, ceramics, a stone, wood, and 
paper and may be on the surface of the structures, such as a wall, a pillar, a beam, a ceiling, and a 
windowpane, further on the field (up [ of the surface top of the field top of a clock, and an air- 
conditioner, and a printed circuit board ] etc.) of the arbitration which constitutes a certain article. 
[0108] [5] As shown in drawing 5 , irradiate the exposure light 7 from the rear-face side (exposure light 
plane-of-incidence 1 2 side) of a substrate 1 . After this exposure light 7 penetrates a substrate 1 , it is 
irradiated by the detached core 2 from the interface 2a side. It is reflected by the reflecting layer 22 and 
a part of exposure light 7 which it is glared and absorbed by the light absorption layer 21, and was not 
able to be absorbed in the light absorption layer 21 in more detail penetrates the inside of the light 
absorption layer 21 again. ■ , . 

[0109] Since the exfoliation in a layer and/or interfacial peeling arise in a detached core 2 and bonding 
strength is decreased or extinguished by this, if a substrate 1 and the imprint object 6 are made to 
estrange as shown in drawing 6 or drawing 7 , the transferred layer 4 will secede from a substrate 1, and 
will be imprinted to the imprint object 6. 

[0110] In addition, drawing 6 shows the case where the exfoliation in a layer arises in a detached core 2, 
and drawing 7 shows the case where interfacial peeling in interface 2a arises in a detached core 2. It is 
presumed that it is what is depended on phase changes, such as that ablation produces the principle 
which the exfoliation in a layer and/or interfacial peeling of a detached core 2 produce in the component 
of the light absorption layer 21 and emission of the gas built in in the light absorption layer 21, melting 
further produced immediately after an exposure, and evapotranspiration. [01 1 1] The solid material 
(component of the light absorption layer 21) which absorbed exposure light is excited photochemistry- 
wise or thermally, ablation means association of the atom of the surface and interior or a molecule being 
cut, and emitting here, and it mainly appears as a phenomenon in which all or a part of component of the 
light absorption layer 21 produces phase changes, such as melting and evapotranspiration (evaporation). 
Moreover, by said phase change, it may be in a minute foaming condition and bonding strength may 
decline. 

[01 12] It is influenced by the lamination of a detached core 2, a presentation and thickness of the light 
absorption layer 21, and other various factors, conditions, such as a class of exposure light 7, 
wavelength, reinforcement, and the attainment depth, mention as one of the factor of the, and it is **** 
whether a detached core 2 produces the exfoliation in a layer, interfacial peeling is produced, or they are 
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theboth. • "": '' ' " "" • ' ; ""• ' • '.'"*'• , • t v , 

[01 13] Although what kind of thing may be used, for example, an X-ray, ultraviolet rays, the light, 
infrared radiation (heat ray), a laser beam, a millimeter wave, microwave, an electron ray, radiation 
(alpha rays, beta rays, gamma ray), etc. will be mentioned as an exposure light 7 if a detached core 2 is 
made to start the exfoliation in a layer, and/or interfacial peeling, a laser beam is desirable at the point of 
being easy to produce exfoliation (ablation) of a detached core 2 also in it. 

[01 14] As laser equipment made to generate this laser beam, although various gas laser, solid state laser 
(semiconductor laser), etc. are mentioned, they are excimer laser, Nd-YAG laser, Ar laser, and C02, 
Laser, a CO laser, helium-Ne laser, etc. are used suitably, and especially excimer laser is desirable also 

[0115] Excimer laser can exfoliate a detached core 2, without being able to make the light absorption 
layer 21 produce ablation extremely for a short time, and therefore, making the nearby reflecting layer 
22, an interlayer 3, the transferred layer 4, and substrate 1 grade produce most temperature rises, since 
high energy is outputted in a short wavelength region, or it adjoins (i.e., without it producing 
deterioration and damage). . 
[0116] Moreover, when a wavelength dependency is in the exposure light it makes for [ light ] the light 
absorption layer 21 producing ablation, as for the wavelength of the laser beam irradiated, it is desirable 
that it is about 100-350nm. 

[011 7] Moreover, when making a detached core 2 cause phase changes, such as a gas evolution, 
evaporation, and sublimation, and giving a separation property to it, as for the wavelength of the laser 
beam irradiated, it is desirable that it is about 350-1200nm. 

[01 1 8] Moreover, as for especially the energy density in the case of excimer laser, it is desirable the 
energy density of the laser beam irradiated and to consider as about two 10 - 5000 mJ/cm, and it is more 
desirable to consider as about two 100 - 500 mJ/cm. Moreover, as for irradiation time, it is desirable to 
be referred to as about 1 - 1000ns, and it is more desirable to be referred to as about 10 - 100ns. When 
sufficient ablation does not arise, and energy density is high, when energy density is low or irradiation 
time is short, or irradiation time is long, there is a possibility of destroying a detached core 2 
superfluously. 

[01 19] As for the exposure light 7 represented by such laser beam, it is desirable to glare so that the 
reinforcement may become uniform. 

[0 1 20] The direction of radiation of the exposure light 7 may be a direction which earned out the 
predetermined angle inclination not only to a perpendicular direction but to the detached core 2 to the 
detached core 2. 

[0121] Moreover, when the area of a detached core 2 is larger than the exposure area which is 1 time ol 

exposure light, to all the fields of a detached core 2, it can divide into multiple times and exposure light 

can also be irradiated. Moreover, the same part may be irradiated twice or more. 

[0 1 22] Moreover, the exposure light (laser beam) of a different class and different wavelength 

(wavelength region) may be irradiated twice or more to the same field or a different field. 

[0123] In this example, while being able to irradiate the exposure light 7 to the light absorption layer 21 

effectively without a loss by having adjoined the substrate 1 and the opposite side of the light absorption 

layer 21, and having formed the reflecting layer 22, it has the advantage that it can prevent that the 

exposure light 7 is irradiated by transferred layer 4 grade, and bad influences, such as deterioration of 

the transferred layer 4 and deterioration, can be prevented by the protection-from-light function of a 

reflecting layer (protection-from-light layer) 22. 

[0124] I hear that that the exposure light 7 can be irradiated to the light absorption layer 21 effectively 

without a loss can especially enlarge more that energy density of the part and the exposure light 7 can be 

made small, i.e., 1 time of exposure area, there is, therefore, it can exfoliate a fixed area of a detached 

core 2 by the smaller count of an exposure, and is advantageous on manufacture. 

[0125] [6] As shown in drawing 8 , remove the detached core 2 adhering to the middle class 3 by the 

method which combined methods, such as washing, etching, ashing, and polishing, or these. 

[0126] In the exfoliation in a layer of the detached core 2 as shown in drawing 6 , the light absorption 
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"layer 21 adhering to a substrate 1 is removed similarly if needed. ~ ~ --:->• -.-v~,^ 7 t^^ r ;- iT ~ T - 
r01271 In addition when the substrate 1 consists of an expensive material like quartz glass, and a rare 
material, reclamation (recycle) is preferably presented with a substrate 1 . If it puts in another way, this 
invention can be applied to the substrate 1 to reuse, and usefulness is high. 

[01281 The imprint to the imprint object 6 of the transferred layer 4 is completed through each above 
production process. Then, removal of the interlayer 3 who adjoins the transferred layer 4, formation of 
the layer of other arbitration, etc. can also be performed. ' 
[0129] In this invention, transferred layer 4 the very thing which is an exfoliated object is not exfoliated 
directly Since it exfoliates in the detached core 2 joined to the transferred layer 4, the property of an 
exfoliated object (transferred layer 4), Irrespective of conditions etc., easily and certainly, it can 
exfoliate in homogeneity (imprint), there is also no damage to the exfoliated object (transferred layer 4) 
in accordance with exfoliation actuation, and the high reliability of the transferred layer 4 can be 

maintained. „ , , , 

r01301 In addition as long as what carried out the laminating of two or more light absorption layers 
from which it is not limited to the thing of illustration, for example, at least one of conditions, such as a 
film presentation, thickness, and a property, differs, the thing which has further other layers like a 
reflecting layer which were mentioned above in addition to these carry out the laminating of two or 
more layers what kind of thing is sufficient as the lamination of a detached core 2. For example, the 
detached core 2 should consist of three-layer layered products which made the reflecting layer intervene 
between the 1 st light absorption layer and the 2nd light absorption layer. 
r0131] Moreover the interface between each class which constitutes a detached core 2 does not 
necessarily need to be clear, and physical or chemical property may be a presentation, the concentration 
of a predetermined component, the molecular structure, and the thing [ like / (it has inclination) ] that 
changes continuously in near an interface. 

r01321 Moreover in the example of illustration, although the imprint method to the imprint object 6 ol 
the transferred layer 4 was explained, the exfoliation method of this invention may not perform such an 
imprint In this case, it replaces with the transferred layer 4 mentioned above, and considers as an 
exfoliated object. Although this exfoliated object does not constitute a layer-like thing and a layer, any 

are sufficient as it. • . . _ ~- 

T01331 Moreover what kind of things, such as recycle of the substrate which used removal of affixes, 
such as removal (trimming) of the garbage of a thin film (especially functional thin film) which was 
mentioned above, dust, an oxide, heavy metal, carbon, and other impurities, and it, for example, are 
sufficient as the exfoliation purpose of an exfoliated object. 

r01341 Moreover the imprint object 6 could consist of materials (existence of translucency is not asked) 
with which a property completely differs not only from a thing but from the substrates 1 mentioned 
above such as various metallic materials, ceramics, carbon, paper material, and rubber, or [ that the 
imprint object 6 cannot form the transferred layer 4 directly especially ] - or worth of apply [ in the case 
of the material unsuitable for forming /this invention] is high. t .< AA . tU 

r0135] Moreover, in the example of illustration, although the exposure light 7 was irradiated from the 
substrate 1 side and neither the case where an affix (exfoliated object) is removed, nor the transferred 
layer 4 receives a bad influence by the exposure of the exposure light 7 for example, the direction of 
radiation of the exposure light 7 is not limited above, but may irradiate exposure light from a substrate 1 
and the opposite side at a case. In this case, as for a detached core 2, it is desirable to make physical 
relationship of the light absorption layer 21 and a reflecting layer 22 into the above and reverse. 
[0136] As mentioned above, although the example of illustration of the exfoliation method of this 
invention was explained, this invention is not limited to this. 

[01371 For example, you may be the configuration which irradiates exposure light by the predetermined 
pattern partially to the direction of a field of a detached core 2, and exfoliates or imprints the transferred 
layer 4 by said pattern (the 1st method). In this case, on the occasion of the production process of the 
above [5] masking corresponding to said pattern is performed, and the exposure light 7 is irradiated to 
the exposure light plane of incidence 12 of a substrate 1, or it can carry out by the method of controlling 
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the exposure location of the exposure light 7 to a precision. . ,; ; ■ ~ 

r01381 Moreover, a detached core 2 cannot be formed all over detached core forming face of substrate 1 
1 1 but a detached core 2 can also be formed by the predetermined pattern (the 2nd method). In this case, 
after forming a detached core 2 in a predetermined pattern beforehand with masking etc. or forming a 
detached core 2 all over the detached core forming face 1 1 , the method of or trimming by etching etc., is 

[0139] 1 According to the 1st above method and 2nd above method, the transferred layer 4 can be 
imprinted with the pattern NINGU and trimming. - , 

r01401 Moreover, it is [ imprint ] good in a 2 times or more repeat line by the method mentioned above 
and the same method. In this case, if the count of an imprint is even times, it can be made the same as 
the condition of having formed first the physical relationship of the table and the reverse side of the 
transferred layer formed in the last imprint object, and having formed the transferred layer in the 

r014lTMoreover a large-sized transparence substrate (a service area is 900mmxl600mm) is used as tiie 
imprint object 6 A sequential imprint is carried out preferably in an adjoimng location, the transferred 
laver 4 (thin film transistor) of the subunit formed in the small substrate 1 (a service area is 
45mmx40mm) - multiple times (for example, about 800 times) - The transferred layer 4 can be formed 
so that the whole service area of a large-sized transparence substrate may be covered, and finally said 
large-sized transparence substrate and liquid crystal display of the same size can also be manufactured. 

[0142] . . . '. . 

fExample] Next, the concrete example of this invention is explained. 

01431 (Example 1) The quartz substrate (1630 degrees C, a strain point: softening temperature : 
Permeability, such as 1 070 degrees C and excimer laser : about 1 00%) with a 50mm[ 50mm by ] x 
thickness of 1 1mm was prepared, and the detached core which becomes one side of this quartz substrate 
from the two-iayer layered product of a light absorption layer and a reflecting layer was formed. 
T01441 As a light absorption layer, the amorphous silicon (a-Si) film was formed with the low voltage 
CVD method (Si2 H6 gas, 425 degrees C). The thickness of this light absorption layer was 120nm. 
r01451 Moreover, the reflecting layer formed the metal thin film by Ta by sputtering on the light 
absorption layer. The thickness of this reflecting layer was lOOnm, and the reflection factor of a laser 
beam mentioned later was 60%. 

10146] Next it is Si02 as an interlayer on a detached core. The film was formed with the ECR-CVU 
method (SiH4+02 gas, 100 degrees C). An interlayer's thickness was 200nm. 

T01471 Next the amorphous silicon film of 60nm of thickness was formed as a transferred layer on the 
interlayer with the low voltage CVD method (Si2 H6 gas, 425 degrees C), a laser beam (wavelength of 
308nm) is irradiated, this amorphous silicon film was crystallized, and it considered as the polish recon 
film. Then, to this polish recon film, predetermined pattern NINGU, an ion implantation, etc. were 
performed'and the thin film transistor was formed. 

Foi48] Next ultraviolet curing mold adhesives were applied on said thin film transistor (thickness: 1UU 
micrometers'), further, after joining a transparent large-sized glass substrate (soda glass, softening- 
temperature-740 degree C, a strain point: 5 1 1 degrees C) with a 300mm[ 200mm by ] x thickness of 
1 1mm to the paint film as an imprint object, ultraviolet rays were irradiated from the glass substrate 
side adhesives were stiffened, and adhesion immobilization of these was earned out. 
101491 Next Xe-Cl excimer laser (wavelength: 308nm) was irradiated from the quartz substrate side 
and the detached core was made to produce exfoliation (exfoliation in a layer, and interfacial peeling). 
The irradiated energy density of Xe-Cl excimer laser was 160 mJ/cm2, and irradiation time was 20ns. 
101 50] In addition, there are a spot beam exposure and the Rhine beam exposure as exposure of excimer 
laser and when it is a spot beam exposure, a spot exposure is carried out to a predetermined unit field 
(for example lOmmxlOmm), and while an unit field shifts this spot exposure about [ every ] 1/10, it 
glares moreover, the case of the Rhine beam exposure - a predetermined unit field (for example, 
378mmx0 1mm and 378mmx - it glares, shifting 0.3mm (field where, as for these, 90% or more of 
energy is obtained) about [ every ] 1/10 similarly.) Thereby, each point of a detached core receives at 
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least ten- e^osures. This laser radiation is carried out to the wholequartz substrates^ 

rof? lVThenlhe quartz substrate and the glass substrate (imprint object) were lengthened in the 
detached core, were removed, it dissociated, and the thin film transistor and the mterlayer were 
imprinted to the glass substrate side. . 
r01521 Then etching, washing, or those combination removed the detached core adhering to the surface 
of the middle class by the side of a glass substrate. Moreover, processing with the same said of a quartz 
substrate was performed, and the reuse was presented. •„ , " . A . \ 

roi531 (Example 2) a light absorption layer -- H (hydrogen) - 18at(s)% -- the thin film transistor was 
imprinted like the example 1 except having considered as the amorphous silicon film to contain^ 
[01541 In addition adjustment of the amount of H in an amorphous silicon film was performed by 
setting up suitably' the conditions at the time of membrane formation by the low Voltage CVD method. 
T01551 (Example 3) The thin film transistor was imprinted like the example 1 except having used the 
light absorption layer as the ceramic thin film (presentation-bTi03, thickness: 200nm) formed with the 
sol-gel method with the spin coat. 

Ml 561 CExample 4) The thin film transistor was imprinted like the example 1 except having used the 
ight absorption layer as the ceramic thin film (presentation: BaTi03, thickness:400nm) formed by 
sputtering and having considered as the metal thin film (thickness: 120nm, reflection factor:85% of a 
laser beam) by aluminum which formed the reflecting layer by sputtering. 

roi 571 CExamole 5) The thin film transistor was imprinted like the example 1 except havmg used the 
light absorption layer as the ceramic thin film (presentation :P b (Zr Ti)03 (PZT) and thickness: 50nm) 
formed bv the laser ablation method, and having considered as the metal thin film (thickness: 80nm, 
reflection factor:65% of a laser beam) by the Fe-Cr alloy which formed the reflecting layer by sputtering 

mi ° 81 ffixamplTl^The thin film transistor was imprinted like the example 1 except having used the 
ight absorption layer as the polyimide film (thickness: 200nm) formed with the spin coat. 
r01591 (Example 7) The thin film transistor was imprinted like the example 1 except havmg used the 
light absorption layer as Pr layer (rare earth metal layer) (thickness: 500nm) formed by sputtering^ 
r01601 (Example 8) As an exposure light, the thin film transistor was imprinted like the example 2 
except having used Kr-F excimer laser (wavelength: 248nm). In addition, the energy density of the 
irradiated laser was 180 mJ/cm2, and irradiation time was 20ns. _ 
T01611 (Example 9) As an exposure light, the thin film transistor was imprinted like the example 2 
except having used Ar laser (wavelength: 1024nm). In addition, the energy density of the irradiated laser 
was 250 mJ/cm2, and irradiation time was 50ns. . ■ . 

roi 621 (Example 10) The thin film transistor was imprinted like the example 1 except havmg used the 
transferred layer as the thin film transistor of the polish recon film (90nm of thickness) by the elevated- 
temperature process (1000 degrees C). * 
[01631 (Example 1 1) The thin film transistor was imprinted like the example 2 except having used the 
transferred layer as the thin film transistor of the polish recon film (80nm of thickness) by the elevated- 
temperature process (1030 degrees C). a*u 
T01641 (Example 12) The thin film transistor was imprinted like the example 4 except havmg used the 
transferred layer as the thin film transistor of the polish recon film (80nm of thickness) by the elevated- 
temperature process (1030 degrees C). 

T01651 (Example 13) As an imprint object, the thin film transistor was imprinted like the example 1 
except having used the transparence substrate made from a polycarbonate (glass transition point: 1 30 

?01661 S (Example 14) As an imprint object, the thin film transistor was imprinted like the example 2 
except having used the transparence substrate made of an AS resin (glass transition point: 70-90 degrees 

r01671 (Example 15) As an imprint object, the thin film transistor was imprinted like the example 3 
except having used the transparence substrate made from polymethylmethacrylate (glass transition 
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-^int: 70=90degrees;C). : ' ' ~ . - - •■ - . ; - •, 

[0168] (Example 1 6) As an imprint object, the thin film transistor was imprinted like the example 5 
except having used the transparence substrate made from polyethylene terephthalate (glass transition 
point: 67 degrees C). 

[0169] (Example 17) As an imprint object, the thin film transistor was imprinted like the example 6 
except having used the transparence substrate made from high density polyethylene (glass transition 
point: 77-90 degrees C). 

[0170] (Example 18) As an imprint object, the thin film transistor was imprinted like the example 8 
except having used the transparence substrate made from a polyamide (glass transition point: 145 

degrees C). . 
[0171] (Example 19) As an imprint object, the thin film transistor was imprinted like the example 9 
except having used the transparence substrate made of an epoxy resin (glass transition point: 120 
degrees C). 

[0172] (Example 20) As an imprint object, the thin film transistor was imprinted like the example 10 
except having used the transparence substrate made from polymethylmethacrylate (glass transition 
point: 70-90 degrees C). 

[0173] About examples 1 -20, when the condition of the imprinted thin film transistor was observed 
under the naked eye and the microscope, respectively, all had neither a defect nor nonuniformity and the 
imprint was made by homogeneity. 
[0174] 

[Effect of the Invention] According to the exfoliation method of this invention, as stated above, 
irrespective of the property of an exfoliated object (transferred layer), conditions, etc., it can exfoliate 
easily and certainly, and especially, an imprint object is not chosen but the imprint to various imprint 
objects is attained, or [ for example, / that a thin film cannot be formed directly ] - or it can be formed 
by imprint also to what consisted of a material unsuitable for forming, a material with easy shaping, a 
cheap material, etc., the large-sized body which is hard to move. 

[0175] That in which properties, such as thermal resistance and corrosion resistance, are inferior 
compared with various synthetic resin or a substrate material like glass material with the low melting 
point can be used especially for an imprint object, therefore ~ for example, it can face manufacturing the 
liquid crystal display in which the thin film transistor (especially poly-Si TFT) was formed on the 
transparence substrate, and a large-sized and cheap liquid crystal display can be easily manufactured 
now as an imprint object as a substrate using the quartz-glass substrate which is excellent in thermal 
resistance by using a transparence substrate of the material which it is cheap and processing tends to 
carry out like glass material with low various synthetic resin and melting point. Such an advantage is the 
same also about manufacture of not only a liquid crystal display but other devices. 
[0176] Moreover, although the above advantages are enjoyed, since a transferred layer like a functional 
thin film can be formed to a heat-resistant high substrate like a reliable substrate, especially a quartz- 
glass substrate and patterning can be carried out further, a reliable functional thin film can be formed on 
an imprint object irrespective of the material property of an imprint object. 
[0177] Moreover, although such a reliable substrate is expensive, it is also possible to reuse it and, 
therefore, a manufacturing cost is also reduced. 

[0178] Moreover, since doing a bad influence to a transferred layer like a thin film transistor etc. by 
transparency of exposure light is prevented and the reflected light by the reflecting layer can be used 
when a detached core has a protection-from-light layer, especially a reflecting layer, a detached core can 
be exfoliated more efficiently. 
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♦ NOTICES * " ~ : - 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 ** ** shows the word which can not be translated. 

3 .In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the cross section showing the production process of the example of the exfoliation 
method of this invention. 

[Drawing 21 It is the cross section showing the production process of the example ot the extoliation 
method of this invention. 

[Drawing 31 It is the cross section showing the production process of the example ot the extoliation 
method of this invention. 

[Drawing 41 It is the cross section showing the production process of the example ot the extoliation 

method of this invention. ■ . 

[Drawing 51 It is the cross section showing the production process of the example ot the extoliation 

method of this invention. . 

[Drawing 61 It is the cross section showing the production process of the example ot the extoliation 

method of this invention. . 

[Drawing 71 It is the cross section showing the production process of the example of the extoliation 

method of this invention. _ 

[Drawing 81 It is the cross section showing the production process of the example ot the extoliation 

method of this invention. 

[Description of Notations] 

1 Substrate 

11 Detached Core Forming Face 

12 Exposure Light Plane of Incidence 

2 Detached Core 
2a Interface 

21 Light Absorption Layer 

22 Reflecting Layer 

3 Interlayer 

4 Transferred Layer 

5 Glue Line 

6 Imprint Object 

7 Exposure Light 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS . . ' • 

[Claim(s)] • . . . . . . ,. 

[Claim 1 ] An exfoliation method characterized by being the exfoliation method which exfoliates an 
exfoliated object which exists through a detached core which consists of a layered product of two or 
more layers on a substrate from said substrate, irradiating exposure light at said detached core, making 
exfoliation produce in the inside of a layer of said detached core, and/br an interface, and making said 
exfoliated object secede from said substrate. 

[Claim 2] An exfoliation method characterized by being the exfoliation method which exfoliates an 
exfoliated object which exists through a detached core which consists of a layered product of two or 
more layers on a substrate of translucency from said substrate, irradiating exposure light at said detached 
core, making exfoliation produce from said substrate side in the inside of a layer of said detached core, 
and/or an interface, and making said exfoliated object secede from said substrate. 
[Claim 3] A transferred layer formed through a detached core which consists of a layered product of two 
or more layers on a substrate is exfoliated from said substrate. Are the method of imprinting on other 
imprint objects, and after joining said imprint object in said substrate of said transferred layer, and the 
opposite side, exposure light is irradiated at said detached core. An exfoliation method characterized by 
making exfoliation produce in the inside of a layer of said detached core, and/or an interface, making 
said transferred layer secede from said substrate, and imprinting to said imprint object. 
[Claim 4] A transferred layer formed through a detached core which consists of a layered product of two 
or more layers on a substrate of translucency is exfoliated from said substrate. Are the method of 
imprinting on other imprint objects, and after joining said imprint object in said substrate of said 
transferred layer, and the opposite side, exposure light is irradiated from said substrate side at said 
detached core. An exfoliation method characterized by making exfoliation produce in the inside of a 
layer of said detached core, and/or an interface, making said transferred layer secede from said substrate, 
and imprinting to said imprint object. • 
[Claim 5] An exfoliation method characterized by providing the following. A production process which 
forms a detached core which consists of a layered product of two or more layers on a substrate of 
translucency A production process which forms a transferred layer through direct or a predetermined 
interlayer on said detached core A production process which joins an imprint object in said substrate of 
said transferred layer, and the opposite side A production process which irradiate exposure light at said 
detached core, make exfoliation produce from said substrate side in the inside of a layer of said detached 
core, and/or an interface, and said transferred layer is made to secede from said substrate, and is 
imprinted to said imprint object 

[Claim 6] An exfoliation method according to claim 5 of having a production process which removes 
said detached core adhering to said said substrate and/or imprint object side after imprinting to said 
imprint object of said transferred layer. , . . 

[Claim 7] Said transferred layer is the exfoliation method according to claim 3 to 6 which is a functional 
thin film or a thin film device. 

[Claim 8] Said transferred layer is the exfoliation method according to claim 3 to 6 which is a thin tilm 
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transistor. ----- .— ------ - - - -- -•• - ----- •-• - ^ — ^r.~~~^r~~~--r~"- 

[Claim 9] Said imprint object is the exfoliation method according to claim 3 to 8 which is a transparence 

substrate. , .• / 

[Claim 10] Said imprint object is Tmax about a maximum temperature in the case of formation ot a 

transferred layer. When it carries out, a glass transition point (Tg) or softening temperature is Tmax. An 

exfoliation method according to claim 3 to 9 which consists of the following materials. 

[Claim 1 1] Said imprint object is the exfoliation method according to claim 3 to 10 by which a glass 

transition point (Tg) or softening temperature consists of materials 800 degrees C or less. 

[Claim 12] Said imprint object is the exfoliation method according to claim 3 to 1 1 which consists of 

synthetic resin or glass material. 

[Claim 13] Said substrate is the exfoliation method according to claim 1 to 12 which is what has thermal 
rcsist&ncc 

[Claim 14] Said substrate is Tmax about a maximum temperature in the case of formation of a 
transferred layer. A strain point is Tmax when it carries out. An exfoliation method according to claim 3 
to 12 which consists of the above materials. 

[Claim 15] Said detached core is the exfoliation method contaimng at least two layers from which a 
presentation or a property differs according to claim 1 to 14. 

[Claim 16] For a light absorption layer which absorbs said exposure light, and this light absorption 
layer, said detached core is the exfoliation method containing other layers from which a presentation or 
a property differs according to claim 1 to 14. 

[Claim 17] Said detached core is the exfoliation method containing a light absorption layer which 
absorbs said exposure light, and a protection-from-light layer which shades said exposure light 
according to claim 1 to 14. 

[Claim 1 8] Said protection-from-light layer is the exfoliation method according to claim 1 7 ot being 
located in the direction of incidence and the opposite side of said exposure light to said light absorption 
lciver 

[Claim 19] Said protection-from-light layer is the exfoliation method according to claim 17 or 18 which 
is the reflecting layer which reflects said exposure light. 

[Claim 20] Said reflecting layer is the exfoliation method according to claim 19 which consists of metal 

thin films. . . . « n ' 

[Claim 2 1 ] Exfoliation of said detached core is the exfoliation method according to claim 1 6 to 2U 
produced when bonding strength between atoms of material which constitutes said light absorption 
layer, or between molecules disappears or decreases. ' ■ rik ,• 

[Claim 22] Said detached core is the exfoliation method according to claim 1 to 21 of having a light 
absorption layer which consists of amorphous silicon. 

[Claim 23] said amorphous silicon - H (hydrogen) -- more than 2at% ~ an exfoliation method 
according to claim 22 which is what is contained. 

[Claim 24] Said detached core is the exfoliation method according to claim 1 to 21 of having a light 
absorption layer which consists of ceramics. 

[Claim 25] Said detached core is the exfoliation method according to claim 1 to 21 of having a light 
absorption layer which consists of metals. 

[Claim 26] Said detached core is the exfoliation method according to claim 1 to 21 of having a light 
absorption layer which consists of organic polymeric materials. 

rClaim 271 Said organic polymeric materials are the exfoliation methods according to claim 26 which 
are. what has at least one sort of association of -CH-, -CH2-, -CO-, -CONH-, -NH-, -COO-, -N=N-, and - 

CH=N-. , . , „ . . .. 

[Claim 28] Said exposure light is the exfoliation method according to claim 1 to 27 which is a laser 

[Claim 29] An exfoliation method according to claim 28 that wavelength of said laser beam is 100- 

[Claim 30] An exfoliation method according to claim 28 that wavelength of said laser beam is 350- 

http://ww4.ipdl.jpo.gojp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fww4.ipdl.jpo.... 1/14/2004 



[Translation done.] 



Page 3 of 3 



http://ww4ipdljpo.gojp/cgi-bin/tran - web_cgi_ejje?u=htt^ 1/14/2004 



Page 1 of 2 




Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 

3 .In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 11 
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[Drawing 31 
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[0 0 5 0] fcl^ ^*IJi2^ov^K.Mi-5 0 - 

[0 0 5 1 ] 5>ffllS2«, «as-r6B8*f*7S:»iRU 

[0 0 5 2] CO#g|/i2te. »^4)ttt#ttO«/jr5 

JRi-S3t!»iRB2 1 K3te»iRJi2 1 ififi/iK£fc:f± 

fc, miEflhoJBfl, HBI**7*:JS*i-Si**IB (KM 
2 2) T?*5<03fls#*UV\ -^Jt*Jlfi. #RJDU§2 

n-s#ufl«l**7<oA«JErrRifcK»« flg*-hflj) icifi 
^*^S4ffl^fiAi-^(O^P£ih4^«»*Ji-e«ffi 

[0 0 5 3] *3WIMf!-Ctt, &3tJi t LTx 7 ft 

BMt#7*r#*L<lil 0%JKJi* <t 9£F4 L<li3 0 
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%SLtv>BUttm-CBUtt L#£ 1 o-efcixtf J: v \ 
[0 0 5 4] COJ; 5*EMB2 2 t LXfts 

[0 0 5 5] ^JB*JKO«^JRi: Lttt, «*tf, T 
a , W N M o , Cr, Ni N Co, T i , Pt, Pd. 
Ag, Au, A IV, &>Z>\t^*Ztlt><D5 t><D'P&< t 

i"6»4L^aSJP5c3»^ LTtt, Fe, Cu. 

[0 0 5 6] w(D«t5*R*fJi G856J1) 2 2tf> 

»SWt, Wfc«j£S;K/jri^ 1 0nm-l 0 Mm 

20 §g^t<, 5 0na-5MSSiSJ:98iU^ 

0, Sfc. «(cfT*?ti*KI*S2 2<o8ft*ldtl*Pfl^^ 

[0 0 5 7] *KflXS 2 1 r±. • 2 tf>#«l£*-£-#- 

SJBTMbtK J!fM*3te7S:»iKU SR*»iRS 2 1 

30 § 0 

[0 0 5 8] $^>(c N ^W3fe7coHS^|-j: «9 x ^RJRJB 
ft»^*orftfflSix6»^i:, »««2dS3t*!HJRU 

[0 0 5 9] w(Oi:5*3fe®»tX@2 KDjfcjjifc Ltli, 

[0 0 6 0]® (a-Si) 
40 ^«**|t^y al'+fctt, H Ok*) 3ftS*#SixTV> 

$)5C0^4L< N 2-2 0at%Mt$)§(D^J;!)S 

»*7 0flH#tJcJ:D, ^8lg2lc^H 

[0 0 6 1] ^©ixy =T>^60H^#fi«, ^Kft 

50 [0 0 6 2] © »{b^r>f**fctt^r>r»^^ 
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mvr^mt Ltli, S i o s s i o 2 . S i 3 o 2 a s 

mfbti, ^^mit^mt ltii, w^tfK 2 s i o 

3, Li 2 Si0 3s CaSi0 3 , Z r S i O4 , N 
a 2 S i O3 btlZo 

[0 0 6 3] mt^V l/k ITIi, TiO, T i 2 O 

3 , t i o 2 &mf hti, ^*>mt&mt itfj, m 

7L\£, B a T i O4 , B a T i O3 , Ba 2 Ti 9 
O 20 . B a T i 5 O n . C a T i O3 , S r T i O3 , 
PbTi0 3 , MgTi0 3 , Z r T i 0 2 x SnTi 

04 , A 1 2 T i 0 5 . F e T i O3 t>mf hthZ><> 
[0 0 6 4] Wt^-^i:Ult Zr0 2 

i?t>ti. v^^^mt^mt tt«, b a z r o 

3 , Z r S i O4 , P b Z r O3 v M g Z r O3 „ K 2 
Z r O3 tfS^tf e>tt-5 0 

[006 5] ® PZT. PLZT, PLLZT, PB 

s y * * 

n*mmft*ufthLxt±* -ch- -ch 2 - s -c 

O- Vrb» % -CONH- (T ^ K) . -NH- 
(-f S K) > -COO- (zc^x/V) v -N = N- (T 

>0 . -CH = N- (v^) *<D«£» (IHI** 7 *>flB*f 

h\ jtfyai^TvK ]) h (PMM 

A) , tf}) 7x-i/yf;v7r>f K (pps) x y ^ 
—Twi'tins (pes) , ^/f^r^iif^iif^n 

[0066] ® &m 

&mt Ltli, #J;U:f. AK Li, Ti x Mn> I 
n. Sn^ Y, La, Ce. Nd, Pr. Sm. Gd 

[0 0 6 7] © 

Jl##J<h Lttt, L a N i 5 <z> J: 5 ft#±ffi3#&JS5ft; 

[0068] ® mmi&m&& 

Mrfc&lt LTfct, Sm-Fe^ Nd-Co^CDj;5& 

[0069] ytmi&m2 Komzn. MBtaw^ 

»W2 0|i*, jfSI^ ***«M><D»ft#^J;9» 
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ftsds. ant**, 1 run~ 2 0 /i m l§Lf!S w Cffo -5 <Dfi*tt£ ^ L 

<, -1 0nm—2 mid Sffi-Cfc-6(Od5J:t)»* L<, 4 0 
nm-1 jzm IIST*&£GD#S $ ^ (-^^ Lv > o 

[0070] *©iix^2 1 <Dmm&'h$'tgz>k. f&m 

fc, BUt*7^!7- (3tS) S:*S<-*-a#!MS*>5 

10 « x -e*sftr»t«— tfcso^^ li\, 

[0071] ^/c, mmtmwknm&frb, ^mm2<o 

^ff/f^fi, 2nnr-5 0 Wl&X*&> &<Dfc £ L 
<, 2 Onm—2 0 /zm &firc*>6<0#!$ LV\ 

[0072] 2 $r«^-rs^ji (*aak«iT», 

*»flS0i2 i*ij;acR»JB2 2) o^fiR^ftfi, #{rps 
ix6 0 ^Jxfl, CVD (MOCVD, {gJBECVD. EC 

R-cvDm) > mm.- &*»mm (mb> , 

20 ffifiHKjfe. m^^iy^r. a»^y^r. (t^>^) ; 
^r/N (LB) ;*tf:/z3~K ^^l/^-rt-K P 

[0073] *»iRS 2 1 ojftfiK^ftWv^y 

(a-S i) CVD. #CffiCVD 

30 ^^X^cVDtrj: 9MUi-t-5<Z)3ftS»4UV\ 

[0 0 7 4] 3fc»4K«2 l*)/yw-y>rwjfe^j:5 

[0 0 7 5] AJWIJBtJwJ: 2 2 tt, 

^t-^ss* (mb) N ix— ifr^u— v/ 3 >mm. 

[0 0 7 6] »«B2Sr«J5R-rs#«(OJBj«f4 % 
40 -tjx-CTu, 2Ig^±cDXg i©»*I8t 

[0 0 7 7] [2] H 2 5 Iw, ^ffll^2(D_t 

[0 0 7 8] :©tlBl3tt, i^(^WWT«^ 

50 lofc**t8t)^»lf ?>tl6o 
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[0079] z<D*mm3<Dmi&k lt«, *<nm&& 
s io 2 mvmfctr^m&mifbti, ^mm2tpzr 

12, P t , Au, W, T a , M o , A 1 , Cr, T i £ 

[0080] ^<dx ?%:tpmm3(om£n. ^(dmj&b 

ilSte, 10nm-5ymgSX^6<D^L<, 4 0 
nm—l mid SSt*)50j5SJ:9j?* Ll\ 
[0 0 8 1] *PaJg3<0^fcfr8rfc, ffllE^StS 

[0 0 8 2] ft*. 5ft + HJB3tt^ 1^— ^fcte 

[0 0 8 3] [3] H 3 K**\fc 5 fc, *pmms<0± 

[oo85] f&te^jf 4 0!>»a a as, ?bib. « 

[0 0 8 6] «IBtt*]Bt*5 J:t«»«S^M * £ LTfct, 

nm^mfcf'^*^ mm m-. no, t-rmnx? 
zytmmmm+s ^^yfy^ ^-ey-. /Emu 

[0 0 8 7] SIIBl7*/^f * N ^>f 

[0088] r<a<fc 9 fettSWBt^ w * 
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*^4r&T7£j$$*L6 0 ftot, c<0#-g\ M^Lfc 
[0 0 8 9] ft;fc\ »te¥Ji4tt, *@-Ct>, ffi&OJi 

4«fi?l4it *«(Oxa*ttr*fiR$ix-5. 

10 [0 0 9 0] »iBt h7^^^I^J;6tf6lE^«4^fi8 
tt, , 2-5 0 6 3 0 -5§-<£$B^\ : H. 

Ohshima et al : International Symposium Digest of 
Technical Papers SID 1983 " B/W and Color LC Video 
Display Addressed by PolySi TFTs" lw|B<tSttfc* 

[0 0 9 1] *te^JB4 0ffStWc|a^$tL 

rasK^saxSo «e^i4^»ih7^^^i 

V^lT«t<, #Jxfc£5 0nnr-l 0 0 0/ira 

[0 0 9 2] tete¥S4fi, »«Ufcj:5*)«i 
fcoTt»J:<, ^e>lc«. J: 5 4Bt 01) 

[0093] [4] m4\zmi-£5\^ m*&m m 
mmm 4ii:ftfi5«u ^tis^tt 

30 te¥*6^« (^) -*-s o 

[00 9 4] 5 *«j*1-5»*»J^»ia/j!^Ji: L 

[0 0 9 5] Sf^lE«^^:M«»*JS:ffiv^-5»^, 

[00 9 6] 3fe«fta!«**|a5li^f4, asfcttflXE^tt: 

[0 0 9 7] ft*. H»i:»ft!3, te^6fflt^*g 
50 5Sr*fiRU ^0±|clSlK?l4t»tUT<,J:V\ * 
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[0 0 9 8] e?«:6tLm ^K|5£y£$ ft&l^, 

mm mm . ^mwmmmifbti?> 0 
[0099] te^6^, mrias« i irit-<, w 

US 13, XClMldWGi9J|4«:«AU 

[0 10 0] «ot, 4 ©Jg^BKoftiSMK 

(Tg) £/^i*Wb&j&STraax 

(Tg) *fctt0Cftjft^»4 L< 13 8 0 OtHT, £9 
^L<li5 0 0°COT, S6I^K«3 20TO 

[oioi] *fc, m^&6<Dmm#)&&k & 

[0102] C(OJ:54lsW6©ifi«J»fcUfJ, 

a^riWHB^ii*© mm&<n) 
[0103] Ltn, *s^raitt«gg, irm^ 

-mm^^^m^i^ (eva) *o4?y tf-u-^^ 

h\ #y>r s Ks ^ y t ^ k-t ^ h\ #y#-#*- 
K *Ky- u-^/wo-xv- i) „ r-r^-y-e 

y n ~ hy^-^^xy-^f i/y^iA($ (ABS 
«J3B) s T^yDnhyyv-xfi/yjfcl^f* (ASI 
flB) . ^^^v-^^u^S^^ #y 
L^X ztfy ^/l/T^n-zV (PVA) „ i/y-f 
~^T^^ — Jj^ft; (EVOH) % 

u^^u-h (pet) , >f yT'f uyrU7^u— h 
(pbt) „ ^y^p^fyrU7^i/-h (pc 

T) ^cO^y^^x^K #y^— 7VK # y 7Vl"Sr 
h> (PEK) . # y x-f^x~r/^ h > (PEE 

K) % yx-r/K ^ h\ stfyr-fc*— a* (PO 

M) , ^y7xxi/yt^>K, »fy7xxuy^ 

y 7x-uy^7r>f h\ ^yry u-h, ^Sfle^K 
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yai^^/U G&i&^y^-) x ^yfh77/UtDxf 

^ ^y73/ftt'-yr^ zvtik? vmmmm, * 

^-u-vSk ^yti/7^yi, tfyifrfctr^/uss, #y 

v>^>^ h7^^y^y/uy|, 
*£iKft:stfy ^^^^^(D^m^im.^^^ 
7z*s-/i>mm. ^yr«i x 

[0 10 4] ^7^tUT^ tr^Wttfyx 

VG'&jf?*) . ^-r^r/w; y y-y^ixtf 
xv^EZtf?*^ & v (r^y) /^yr> 

20 [0105] te^#6 £ L-c*fifcWHBi?«fiKSixfct-© 

[0 10 6] ^ib\ (E¥flc6fi, SKfi-feyuoJ: 

[0 10 7] te^«c6f±, ^JR, ir^^ 

±. T'yyhSg^if) % $e>tcfm ft, 9t % 5c 

[0108] [5] ^Si^tctJI^ S«l^Ii 
ffl («»3t7JtEl 2«) *»6fllU#*7*rBBJWr6. - 

«B2^fiBJ»Six6. J:«9f¥L<«. StSWKJI 2 l Kflg 

Ba*r* 7 (D—mnBOttm 2 2 -esi* s*ixwt/*»iRS 
[0109] ftmm 2 {zmftmMte£xfi/ 

50 [0 110] ifc*J, H6tt. ^MW2iriBA«C^i: 
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[0111] ccx\ v^tt, fig|*3t*» 

JKLfcHttW** OtRJRJf 2 lOMW) 

As) urmtt-6 0 £fc, stris 

[0112] »B6S2^grtfjJ«|^^§^ 

fc&£*x, -^r^D^scT) lot it, mMytKomm, & 

[0113] H84t* 7 LTtt, #8|J1 2 Icjf rtfHISifcS 

[0 114] ^ou-f3t^4$^^-f8i^L 

ti&&lft>tl&&* -j^ Nd-YAGU— 

if, Arl/-f, C0 2 COU-t He-N 

[0 115] 3i^ri/-^u— tffcfc, -ffiRfitt-CiBm^^^ 

*>*ft, tB***C*-frSCi:ft<»)tJi2S:SW«|-rs 
[0 116] 3teRiR/l2 1 HT^U-^ 3 y|r4 

#t£*X<5U— Fft^afcfttt, 1 0 0 — 3 5 OnmU&X^ 

[0117] st, ^mm2 id, «jttf*^*ta, « 

^ fiBJtSttSU— !^*<0jfifitt, 3 5 0-1 2 0 0nm 
[0 118] RBJtSnSu— !f*^3i*^-flS 
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1 0-5 0 0 OmJ/cm 2 n& k-tZ><Dfimi£ L< , 100 
~5 0 OmJ/cm 2 mmk*rZ><Dfr£ t)»^ LV\, M 
kt^mn. l-1 0 0 0nsec^S^t-5(^^L<, 

1 0— 1 0 OnsecU&k-f Z><D&£ ?) » * LV\ 

fcttBM*B»IBjftS*^i:, ^HtJl2*ia3H^««ii-5*3* 

[0 119] ceo J; lT*{^SSix5flB*f3t7 
10 ^o3Sg^-t/^ J; 5 MW^tiS©^^ I 

[0120] m*tft 7 ofiaw^rafi, #gtji 2 k** u« 
[oi2i]*t #«tJi 2 (Offia^fiaw*^ 1 hj^bs 

R-«J5r I- 2 EIK±BB#t LT fc J: v \, 
[0122] (Kfi*) 

[0123] xnmmxn. ftsftji 2 1 <omm 1 

7S:o^/j:<*a!il-3t»iR«2 1 ^t6^ i:^X*^ 

sktti^-RWJi («*s) 2 2<Dmytmm\z£V) > 

[0 12 4] flB*t*7«ro^/j:<^rS(iij:*»iRB 

-<?*0; iot, 4>«a2(0-^ffiaSrJ:t)^^v>fig 
[0125] [6] H8l^i-J:5t-, WI3|:# 

[O126J06 (C^i- J; 5 *4>KS 2 COgrtfHJ«(D* 
40 fKBtca:^ SffiHw#*UT^6*»iR«2 

l <>Bl«»j:|»*-t'5 0 

[0 12 7] ^4b\ «Kl*535#9^oj:5ftsli«tt 
^• / >^«•3|sfx^$t^TV^6«^^rfi > S«i 

[0128] gAJiCO J; 5 *#XSSrftT, 4 
50 CfctT*6 0 
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[0129] **wcf±, siMB&m 4 & 

4) owttu tkftm\zfafat>b-r* ®§,fr<>mm^ l 

[0 13 0] #*3, #g£Jl 2 Ojf«/&i;i; x H^fc^K: 
0*ft< it lodSS*^ffl»^5tBRiR«*aJBLfct 10 

tf. v>a*fc*fc<D-cfcJ:i\, «x.tf, ^Hg2(t fgi 
^5t»iRJi t SB 2 <^*KiRS £ £>F*BlcR£Ng Sr4ttE£* 

[0 13 1] *fc % »Kl2^fS#lP|(0#ffi 
[0 13 2] H^OlMfi^J-ett, M*l£¥Jf 4 <7)iE 

[0 13 3] £fc N Ki<Jg|^c7)ffjgtgW« N m 
fcLfciSfcMK (Wlc«MBttffR) *>*S«#*>|*± 

(by 5^ . =f* % Hfcfcfe-ftftlL ^oftH 
5F«««oj: 5 -tftSrfiJJB LfcSfi^ 30 

[0 13 4] G^6tt, WriEb^t^^RRe> 

***** a«ii:^<ttwwjJ5»» gs*hl*> 

[0 13 5] m^o^Jfi^J-eti, £KlfH^&fR 

**36 7*RM*Lfcas, tt*^ (4KM«4fe) 40 

ieici^£*vf\ SSI *R»«a>e>l!M*3fc*:fl8**LT 
t <tt\ ccom^. #8§Ji2f;t, 3tRiRJl2 1 <bJK*f/I 

[0 13 6] £JLh, **Wo«|||^ftSria^lll6«^ 
[0 13 7] #«i2*>B#rtfc»L«#tt 
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[5] (Dimi^U X« 1 0BB»*A»tB 1 2 ld» 
7Srfig»1-675\ fcSVHl. R8*t* 7^88^48^^ 
[0138] £fc, #fg§Jf 2 i O^IUSAB l 

^rttsc^fc-ess (fB2-<o^j£) . -co^, 
at-r&&\ *>*^tt, »NW 2 Cr5MM«AB l l 

fcfi h y 5 ^^-*-63Wfe^^riB-c*>*. 

[0 13 9] a±^J:5ftlBi<o^jSfe*5J:tfJB2©i?a 

[0 14 0] ^fc, m3*Ufc*ftfcW«(0*ftjj:j:!j, 
^^2le]J^±^DjgU : fToT^ Cco^ N ^ 

[0141] *aoa»i»"(fl^ ^rsb«« 

/5 s 9 0 OmmX l 6 0 Omm) $rfe^fr6 t /hMcoStK 
1 taSW4 5rajnX4 0min) t^Ml/c/h 

tf, ^8 0 00) #4 L< ttW»tt«^IH*te*UT, 
[0 14 2] 

[0 14 3] (Hlfi^Jl)" ^5 0mmX^5 0mmXJi:$ 
1 . lmm^>53SSft (ftft,S : 1 6 3 0U : 1 0 

7 ^*i/^u—fm<Dmm& mn 00%) & 

[0 14 4] 3t»lRS^ LTfl, Mfv^y^y (a - 
S i) Hi^{£JECVDfe (S i 2 H 6 4 2 5*0 

vix9f»0L\^iti z.<DftMum<ommn, i2 0nm-e*> 

[0145] Kl#Ji«, *»JR«Jilr % T a Id J: 

m<Dmmn. 1 oonmx^t), *asi-su- if^^si* 
[0146] »cir x &mm±\z s tBiiUtS i0 2 

HrECR-CVDS (SiH 4 +0 2 100 

*c) ic:j:t)^Lfc 0 *mm<Dmmn, 200^0 
[0147] *k«jiij:, &m^mti,xmm6 
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0nm(O*Sff^y 3^IBS:{SJECVD«fe (S i 2 H 6 # 

X, 4 2 5t) KlsfcOHMlU C(D^S©'>y 

^— (&S3 0 8nm) SrfSWLX, HSdMfc§ii\ # 

yv/ya^RHfc, twg, r^y ><y = >m\zM 
[0 14 8] mrls^h^^v ? ^^co_h{c s ^ 

ft«fl^W*ffl*tt#L (ffiiJ? : 1 0 0 um ) , $ P>K 
^(Dmmi^ fc^fok LXm2 0 0mmXli|3 0 OmmXj? 
SI. lmmeO*®<OSW*^7^«tR 10 
: 7 4 Ot, : 5 1 It) *:Sfd Lfc* v # 

[0 14 9] #C^ X Xe-Cl x^v/vl/-f (jfcfi : 
3 0 8nm) bfllttU #B§Jfl-PJ«l (g 

C 1 m^-v U — ^^^—flBfictt, 1 6 OmJ/c 
ra 2 . flRltttmtt* 2 0nsecX&ofc 0 
[0 15 0] x^ri/v ifCOBS N #tlw(i, ^/tf-/ 

' ht-AM^7^yt-«^^^ ^#2/H^ 20 

-j*mM<D%,&\^ m^mtmw. ommx i 

0mm) IC^^^/ hHBJWU ^(7)^^-/ VmM%^{tLW& 
^l/l0ggfoff 5 L^j5^iMLTV^< 0 

7 8mraX 0. 1 mm^ 3 7 8mmX 0 . 3mnr (C tl lb te^^ 
^-©9 0%JEJl±^#P>tL-5te«c) ^C<1/10 

3^?>3l*Stt* 0 30 

[0151] ~<d&^ &nmmttf7xmffi. m^m 

[0 15 2] #7*3M«^*IBJI©mfilwtt 

[0 15 3] (Hlfefl2) ytW&m*. H Ok*) 4:1 

£ REIKI LX, aHMh7V^^^^K^S:tTofe 0 40 
[0154] #II'>^yl^HMi 
f±, <SffiCVD&lc:J:SfiKJBB*w*«=S:igS:K*i-6r 

[0 15 5] ftRJRBS:. *fc*Vxi-H;: 

P b T i O3 . : 2 0 Onm) bfc^^H^J 1 

[0 15 6] (^J6#J4) ^y^y^ 
l-J:D*fiKUfc-fe9^ ****MI (Ifififc : BaTiO 
3 , Sli? : 4 0 Onm) t U K&fJg£r, X^;y* y ^ 50 



fcJ:9»J*UfcA 1 |-<fc6&jR»m (flMi? : 1 2 Onm, 

i'-- 0**0>R«rts : 8 5%) t istczx^temmm 1 

[0 15 7] (HJfi«lj5) 3teRiRJiS\ is— If Is— 
> a J; |9 Lfcir 7 ^ ;y*;*«m : Pb 

(Z r, T i ) O3 (PZT) , mm : 5 Onm) 

5MUcFe-C r J: (mi? : 8 0 

nnu l^-fM«»: 6 5%) £ Lfc«*tt*lfc« 1 

[0 15 8] (|tJtfiaj6) #RiRJiS:, * fc°>-=i- 
i9**Ufc*H5K« (If : 2 0 0nm) fc LfcJ£* 
^«^5S^J 1 £ mm^ LX fWR h7^^ eo(E9S: 

[0 15 9] (H*flfij7) 3t»iRJB*, ^^yy^ 
fc«fc9»*LfcP rf (*±®&JgJg) (mi?: 50 0 
nm) fc UfcK^faSt*« 1 iHUKKLT* Hh7^ 

[0 16 0] (HJ60IJ8) LT, K r-Fx^ 

(tt* : 2 4 8nm) &/BV^J^fct|£J60lJ 2 . 

HH**LfcU— !f^*^-«aett, 1 8 0mj/c 
m 2 , fiBWl^lBtt. 2 0nsecXfcofc 0 
[0 16 1] (HjSfi«|9) BMf#t LT, A r if 
(St* : 1 0 2 4nra) SrfflV^^^li^lfiW 2 <k n«|c 

u—f<n^*/^-mmn, 2 5 omj/cm 2 , fg&ti«m 

fi. 5 OnsecXfeofCo 

[0162] (mmmi 0) ^te^s^r, iSta^D-t^ 

(1 0 0 0°C) lZ£Z>tf])isy (If 9 0nm) ^ 

[0163] mm\ \ 1) »^®4r, si/nt^ 

(1 0 3 0°C) l-J:57Ky xi^m (mi? 8 Onm) CO 

swat h7^^ c^^^ff o fc 0 

[0 16 4] (^J£#]l 2) Ste^S^T, Hl/Pt^ 
(1 0 3 0*0 la^^y^ynyi (mi?8 0nm) CO 

S?m V 7 >v^^^cOte^4:tToyc 0 

[0 16 5] (^Jfi«ajl 3) m&fch IX, 7Ky 
*~ H W7^6M : 1 3 0°C) KcoSWSlRSrfflv^ 

fc£W«tit*fli tH«iwtx #ih7y^^coe 
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